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Utilization of Ascidian(Halocynthia roretzi) Tunic

5. Feeding Effect of Ascidian Tunic Extracts on Liver Lipid of
Rainbow Trout, Oncorhynchus mykiss

Seok-Joong KANG, Byeong-Dae CHOI, Yeung-Joon CHOI
Mal-Gu YouM and Kang-Ho LEE*
Tong-Yeong National Fisheries College, Chungmu 650-160, Korea
*Department of Food Science and Technology, National Fisheries University of Pusan,
Pusan 608-737, Korea

Rainbow trout, Oncorhynchus mykiss, were cultured with different levels of carotenoids
in oder to investigate the feeding effect of ascidian tunic extracts on the liver fatty acid
compositions of them. Dominant monoenoic fatty acids of the ascidian tunic extracts were
16:1n-7(5.9% ), 18:1n-9(21.9% ), and 18:1n-7(3.5% ) and polyenoic fatty acids of them were
linoleic(18:2n-6, 14.2% ), eicosapentaenoic(20:5n-3, 3.5% ), and docosahexaenoic acid(22:6n-
3, 83%). The compositions of fatty acid in the liver lipids were affected by the tunic
extract levels during the feeding.

The percentage of monoenoic acids in extract diets was decreased, and that of n-3PUFA
was increased during feeding 2 weeks. But the n-3PUFA contents were decreased in 4
weeks. The 20:4n-6 content in rainbow trout fed extract diet was higher than that in the
control and pink diet groups. The rainbow trout fed with ascidian tunic extracts showed
an increase of essential fatty acids in the fish tissue, compared to the control or pink diet
feeding groups.
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Table 1. Fatty acid compositions of total lipid from the

extract of ascidian tunic*

Fatty acid Percent Fatty acid Percent
14:0 334 £005 16:2n4 048 £ 0.01
15:0 0.73£007 16:3n-3 061+ 0.01
16:0 1993 £022 18:2n-6 1418 £ 0.03
17:0 046 £ 001 18:2n4 0.20 £ 0.00
15018:0 029£0.02 18:3n-6 0.24 £ 0.00
18:0 499+ 0.03 18:3n-3 1.02 £ 0.05
20:0 023+001 18:4n-3 0.38 £ 0.01
Total Sat. 2997 £ 041 20:2 023001
20:2n-6 0.86 = 0.02
16:1n-7 586 006 20:3n-9 0.76 + 0.01
16:1n-5 0.17£0.01 20:3n-6 049 £ 0.01
18:1n-9 2185 £ 0.12 20:4n-6 143+ 0.01
18:1n-7 353+ 0.06 20:4n-3 0.31 £ 0.00
18:1n-5 027 £0.07 20:5n-3 351 +0.05
20:1n-11 154 £ 001 22:4n-3 0.53 £ 0.03
20:1n-9 1.77£ 006 22:6n-3 8.30+0.20
20:1n-7 0.31+003 Total PUFA 3347 %045
22:1n-11 0.95 + 0.03
22:1n-9 0.31 £ 0.05

Total Mono. 36.56 * 0.50

* The data presented are the mean * standard
deviation of three determinations. Sat.; Saturated
fatty acids, Mono.; Monounsaturated fatty acids,
PUFA; Polyunsaturated fatty acids.
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Table 2. Fatty acid compositions of total lipid from the liver of rainbow trout after 2 weeks of feeding on ascidian
tunic extracts*

Content of carotenoid(mg/kg)
(Astaxanthin ppm)

Fatty acid
Control 1,600 3,200 Carophyll pink
(0 ppm) (80 ppm) (160 ppm) (40 ppm)

14:0 1.36 + 0.03 1.39 £ 0.04 121 £ 0.08 158 + 0.03
15:0 tr 0.21 £ 0.00 0.24 = 0.02 tr

16:0 23.36 = 0.37 2502 £ 0.16 2351 + 0.60 26.95 £ 042
16:1n-9 045 +0.11 0.55 £ 0.02 0.83 £ 0.02 0.16 = 0.02
16:1n-7 4.65 £ 0.11 208 £ 0.02 2.98 £ 0.08 4.10 £ 0.04
16:2n-4 tr 0.28 £ 0.01 0.22 = 0.04 0.36 = 0.01
16:3n-4 0.38 + 0.01 tr tr tr

17:0 tr 0.21 £ 0.00 0.33 £ 0.01 tr

18:0 870 £0.01 7.80 + 0.05 6.60 = 0.10 7.01 £ 0.05
18:1n-9 24.89 £ 0.03 13.30 £ 0.15 18.02 £ 0.08 18.34 £ 0.14
18:1n-5 0.17 £ 0.00 0.30 = 0.04 0.21 £ 001 0.21 £ 0.01
18:2n-6 642 £ 0.01 7.58 + 0.02 7.56 £ 0.03 747 = 0.08
18:3n-6 0.19 + 0.01 0.32 £ 0.00 0.34 £ 0.01 0.21 = 0.02
18:3n-3 0.27 £ 0.00 tr 0.36 + 0.02 0.28 + 0.02
20:1n-11 1.60 £+ 0.02 0.96 £+ 0.02 053 £ 0.02 1.23 £ 0.03
20:1n-9 1.80 + 0.02 1.08 £ 0.01 0.83 £ 0.03 0.24 £ 0.01
20:2 0.31 = 0.00 tr 022+ 001 tr
20:2n-6 0.72 £ 0.01 0.98 = 0.00 0.67 £ 0.01 0.69 £ 0.02
20:3n-6 094 =+ 0.01 1.39 £ 0.00 1.06 £ 0.02 1.29 £ 0.04
20:4n-6 1.67 + 0.02 3.14 £ 0.02 411 £ 0.02 1.94 + 0.04
20:5n-3 290 + 0.04 4.04 £ 0.03 247 £ 0.04 3.76 £ 0.08
22:1n-11 0.88 £ 0.06 tr 0.22 + 0.03 0.46 £ 0.06
22:4n-3 0.77 £ 0.04 0.77 £0.03 1.00 £ 0.08 0.77 £ 0.05
22:6n-3 15.12 £ 0.26 2590 +0.40 23.13 £ 0.70 18.82 £ 0.20
24:1 043 £ 0.01 0.43 + 0.01 0.33 £ 0.02 0.39 £ 001
Total Sat. 3342 £ 041 34.63 + 0.25 31.89 £ 0.81 35.54 = 0.50
Total Mono. 37.00 £ 0.27 20.73 £ 0.31 26.59 + 0.30 27.22 +0.36
Total PUFA 2958 £ 041 44.64 £ 051 4152 + 0.98 37.24 = 0.56

* The data presented are the mean

S

tandard deviation of three determination. tr: Trace
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Table 3. Fatty acid compositions of total lipid from the liver of rainbow trout after 4 weeks of feeding on ascidian
tunic extracts*

Content of carotenoid(mg/kg)
(Astaxanthin ppm)

Fatty acid
Control 1,600 3,200 Carophyll pink
(0 ppm) (80 ppm) (160 ppm) (40 ppm)

14:0 1.72 £ 0.08 1.58 + 0.03 155 + 0.04 1.83 + 0.02
15:0 tr tr tr tr

16:0 2327 £ 034 24.15 +0.33 23.83 £ 045 22.88 + 0.02
16:1n-9 0.67 = 0.02 0.27 +0.03 tr 0.54 + 0.08
16:1n-7 6.29 + 0.06 6.25 £ 0.33 7.58 +0.14 6.35 + 0.27
16:1n-5 tr tr tr tr
16:2n-4 0.23 £ 0.02 0.27 = 0.00 0.32 £ 0.00 0.35 + 0.01
17:0 tr tr tr tr
16:3n-3 tr tr 0.15 = 0.00 tr

18:0 7.34 + 0.04 7.30 £ 0.03 6.49 = 0.02 6.96 = 0.06
18:1n-9 24.65 = 0.27 26.18 £ 0.03 26.54 + 0.02 2439 £ 0.17
18:1n-7 2.75 * 0.06 2.74 £ 0.00 2.68 £ 0.00 2.11 £ 0.02
18:1n-5 0.26 £ 0.01 0.31 £ 0.05 0.18 £ 0.01 0.22 £ 0.01
18:2n-6 6.60 £ 0.04 6.43 +0.03 6.12 £ 0.03 7.33 £ 0.05
18:3n-6 0.14 + 0.01 0.15 £ 0.01 0.19 £ 0.00 0.20 £ 0.02
18:3n-3 0.26 + 0.02 0.27 £'0.01 0.36 = 0.02 0.22 + 0.02
20:1 tr 0.12 +0.01 tr tr
20:1n-11 1.30 = 0.06 1.64 £ 0.04 1.27 £ 0.02 1.69 + 0.04
20:1n-9 241 £ 0.00 197 £ 0.04 1.38 £ 0.03 1.45 + 0.07
20:1n-7 tr 0.12 £0.01 tr tr

20:2 0.20 = 0.02 0.29 = 0.01 0.19  0.00 0.26 + 0.01
20:2n 0.91 + 0.03 0.82 £ 0.02 0.53 £ 0.01 0.65 + 0.01
20:3n-6 0.88 = 0.02 0.73 £0.02 0.54 + 0.01 0.97 £ 0.01
20:4n-6 1.53 £ 0.03 2.84 £ 0.02 2.66 + 0.02 1.01 £ 0.01
20:5n-3 237 £0.04 2.02 £0.04 2.01 £ 0.03 2.82 £ 001
22:1n-11 0.55 + 0.02 0.76 £ 0.03 0.59 + 0.02 0.88 = 0.00
22:1n-9 0.19 = 0.01 0.31 £0.01 0.19 £ 0.01 024 £ 0.01
22:4n-3 0.48 * 0.04 0.59 £ 0.06 048 = 0.01 0.80 £ 0.03
22:6n-3 15.70 = 0.17 1153 £0.25 14.09 = 043 1549 £ 0.27
24:1 0.29 + 0.01 0.34 £0.02 0.28 + 0.01 0.29 + 0.01
Total Sat. 3233 £ 046 33.03 £0.39 31.87 £ 0.51 31.67 £ 0.10
Total Mono. 39.36 = 0.52 41.01 £ 0.80 40.69 £ 0.26 38.16 + 0.68
Total PUFA 28.31 + 0.44 25.96 £ 0.65 2744 * 0.56 30.17 £ 0.45

* The data presented are the mean * standard deviation of three determination tr: Trace
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Table 4. Fatty acid compositions of total lipid from the liver of rainbow trout after 6 weeks of feeding on ascidian
tunic extracts*

Content of carotenoid(mg/kg)
(Astaxanthin ppm)

Fatty acid B
Control 1,600 3,200 Carophyll pink
(0 ppm) (80 ppm) (160 ppm) (40 ppm)

14:0 2.09 = 0.04 3.65 £ 0.06 3.70 £ 0.06 192 +0.02
1S015:0 0.18 £ 0.01 0.34 +0.19 0.17 £ 0.01 tr

15:0 tr 022 £ 0.04 0.11 £ 0.01 0.16 £ 0.01
16:0 24,93 £ 0.25 26.59 + 0.20 25.12 £ 0.20 2545+ 0.53
16:1n-9 tr tr tr 0.60 + 0.01
16:1n-7 5.38 + 0.05 5.79 + 0.05 6.07 £ 0.08 420+ 034
16:1n-5 0.16 = 0.01 tr 011+ 0.01 tr
16:2n-4 tr 0.34 £0.01 0.30 £ 0.01 0.32 £ 0.03
16:3n-3 tr 0.18 £ 0.00 0.18 £ 0.01 tr

18:0 7.20 £ 0.02 6.20 £ 0.05 7.14 £ 0.04 8.29 + 0.10
18:1n-9 23.33 £ 0.14 17.29 + 0.12 19.18 £ 0.02 17.16 £ 0.28
18:1n-7 2.11 £ 0.05 1.88 £ 0.02 224 £0.10 219 £0.05
18:1n-5 0.25 £ 0.02 0.26 £ 0.03 0.23 £ 0.01 0321001
18:2n-6 7.76 £ 0.13 9.45 * 0.07 832+ 0.12 891 £0.08
18:3n-6 tr 0.19 £ 0.02 0.12 £ 0.02 0.27 £ 0.02
18:3n-3 0.39 £ 0.01 0.68 = 0.01 0.84 +0.21 046 £ 0.01
18:4n-3 tr 0.25 *+ 0.00 0.14 £ 0.00 tr
18:4n-1 tr 0.19 £ 0.00 0.18 + 001 tr
20:1n-11 1.62 + 0.03 1.04 £ 0.03 1.16 + 0.04 1.51 % 0.02
20:1n-9 1.53 £ 0.02 0.95 £ 0.01 1.73 £ 0.02 1.36 + 0.03
20:2 0.18 = 0.00 tr tr 0.22 £ 0.00
20:2n-6 0.77 = 0.00 0.69 = 0.01 0.61 £ 0.01 0.83 £ 0.10
20:3n-6 0.83 + 0.00 092 £0.01 0.31 £0.01 1.04 = 0.02
20:4n-6 1.19 £ 0.01 248 £ 0.02 238 £ 0.01 1.76 £ 0.02
20:4n-3 tr tr tr 0.19 £ 0.01
20:5n-3 2.91 + 0.05 483 £0.03 4.86 + 0.03 4.22 £ 0.09
22:1n-11 0.85 *+ 0.02 0.34 £ 0.01 0.59 + 0.02 0.73 £ 0.04
22:1n-9 0.19 = 0.02 tr 0.20 £ 0.03 0.18 + 0.01
22:4n-3 0.79 £ 0.03 0.72 £ 0.01 0.32 £ 0.03 0.97 £ 0.06
22:6n-3 1553 + 0.30 14.54 £ 0.03 1462 + 0.07 16.17 + 0.83
24:1 tr tr tr tr
Total Sat. 34.40 £ 0.32 37.00 * 0.54 36.24 + 0.32 35.82 + 0.66
Total Mono. 3542 + 0.36 2755+ 0.27 30,51 £ 0.33 2825+ 0.79
Total PUFA 30.18 + 0.53 35.45 £ 0.22 33.25 + 0.54 3593 + 1.23

* The data presented are the mean =+ standard deviation of three determinations tr: Trace
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Table 5. Fatty acid compositions of total lipid from the liver of rainbow trout after 8 weeks of feeding on ascidian
tunic extracts*

Content of carotenoid(mg/kg)
(Astaxanthin ppm)

Fatty acid
Control 1,600 3,200 Carophyll pink
(0 ppm) (80 ppm) (160 ppm) (40 ppm)

14:0 279 £ 0.11 191 £ 0.03 2.00 £ 0.03 1.96 + 0.04
15:0 0.64 + 0.03 0.07 + 0.00 tr tr
1S016:0 1.24 + 0.05 tr tr tr

16:0 24.64 + 0.66 20.88 £0.12 21.75 £ 0.08 20.70 £ 0.24
16:1n-7 565+ 0.12 0.31 £ 0.00 045+ 0.01 0.35+ 0.01
16:2n-4 1.77 £ 0.12 0.31 £ 0.00 045 = 0.01 0.35 + 0.01
16:3n-3 175 £0.11 0.10 = 0.00 tr tr

18:0 4.35 £ 0.02 8.24 £ 0.01 10.30 + 0.05 6.74 £ 0.04
18:1n-9 21.34 £ 0.16 2512 £ 0.13 2362 +0.24 23.70 = 0.05
18:1n-7 2.17£0.03 3.20 + 0.01 2.46 £ 0.03 328 £0.01
18:1n-5 tr tr 0.28 £ 0.01 043 + 0.03
18:2n-9 1.85 + 0.08 tr tr tr
18:2n-6 7.87 £ 0.06 6.96 = 0.09 6.59 + 0.12 8.96 + 0.07
18:2n-4 tr 0.13 £ 0.02 0.23 +0.01 tr
18:3n-6 tr 0.11 + 0.03 tr tr
18:3n-3 1.78 + 0.06 0.31 £ 0.01 0.31 £ 0.00 047 £0.01
18:4n-3 151 £ 0.10 tr 0.16 £ 0.00 tr
20:1n-11 1.02 £ 0.06 1.87 £ 0.01 1.85 + 0.05 2.06 + 0.07
20:°n-9 142 % 0.03 3.05 £ 0.02 1.84 = 0.04 2.72 =+ 0.06
20:2 1.08 = 0.04 1.06 = 0.01 0.20 £ 0.01 0.21 £ 0.01
20:2n-6 0.76 £ 0.01 0.08 £ 0.02 0.75 £ 0.00 1.33 + 0.08
20:3n-6 0.84 = 0.04 0.73 £ 0.03 0.61 = 0.00 1.10 £ 0.02
20:4n-6 1.36 = 0.02 2.85 +0.01 2.76 £ 0.01 1.10 + 0.02
20:5n-3 2.04 £ 0.02 2.86 £ 0.01 2.39 £ 0.01 291 + 0.02
22:1n-11 0.45 = 0.01 1.11 £ 0.01 1.03 = 0.01 1.05 £ 0.02
22:1n-9 tr 0.37 £ 0.01 0.26 = 0.01 0.22 £ 0.01
22:3n-3 tr 0.09 £ 0.00 tr tr
22:4n-3 0.40 + 0.01 0.48 + 0.01 0.83 + 0.01 0.72 £ 0.01
22:6n-3 10.47 £ 0.27 12.01 £ 0.09 13.20 £ 0.22 14.93 £ 0.19
24:1 2.05 + 0.07 tr tr tr
Total Sat. 3242 £ 091 3121 +0.16 34.05 £ 0.16 29.40 + 0.32
Total Mono. 34.10 £ 048 4048 *+ 0.23 3648 + 041 3844 £ 0.31
Total PUFA 3348 £ 0.94 28.31 = 0.33 2947 + 040 32.16 £ 043

* The data presented are the mean

S

tandard deviation of three determination tr: Trace
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